Lymphocyte numbers in bronchoalveolar lavage fluid varied widely in localised pulmonary and miliary tuberculosis but were highest in lavage fluid from patients with miliary tuberculosis. This was due to an increase in CD8 lymphocytes, which were also increased in the blood. Lymphocyte numbers bore no relation to nutrition, symptom duration, or radiographic profusion scores. In miliary tuberculosis the time taken for the chest radiograph to clear (mean (SD) (7 8) We have compared lymphocyte numbers and subsets in the lungs, blood and, where possible, the pleura of patients with different forms of pulmonary tuberculosis (local, miliary and pleural) and assessed the serial changes that occurred during successful treatment.
where appropriate, bronchoalveolar lavage or pleural fluid of patients with different forms of pulmonary tuberculosis. Eleven had localised pulmonary tuberculosis, 18 miliary tuberculosis and seven a tuberculous pleural effusion. Results CD4 lymphocytes were found in greatly increased numbers in pleural fluid and were relatively depleted in the blood.
Lymphocyte numbers in bronchoalveolar lavage fluid varied widely in localised pulmonary and miliary tuberculosis but were highest in lavage fluid from patients with miliary tuberculosis. This was due to an increase in CD8 lymphocytes, which were also increased in the blood. Lymphocyte numbers bore no relation to nutrition, symptom duration, or radiographic profusion scores. In miliary tuberculosis the time taken for the chest radiograph to clear (mean (SD) (7 8) 
COLLECTION OF LYMPHOCYTES
Lymphocytes were obtained before or within 3 days of commencement of antituberculosis drugs from peripheral blood in all patients, from bronchoalveolar lavage fluid in patients with localised pulmonary or miliary tuberculosis and from pleural fluid in patients with a pleural effusion. Bronchoalveolar lavage was performed during fibreoptic bronchoscopy under topical anaesthesia with 4% lignocaine, following premedication with 06 mg atropine and 5-10 mg diazepam intravenously. Sterile 0-9% saline was instilled in 20 ml aliquots to a total of 220 ml. The first aliquot was presumed to be bronchially contaminated and was discarded. In miliary tuberculosis the lavage was performed in a lateral subsegment of the right middle lobe or the lingula. In localised pulmonary tuberculosis an affected (usually upper) and an unaffected lobe (usually the middle or lingula) were lavaged separately. Bronchial brushings and transbronchial lung biopsy specimens were also obtained for diagnostic purposes. The percentage yield of lavage fluid ranged from 50% to 84%. There was no significant difference in the yields from the three groups (mean yield in miliary tuberculosis 64%, localised pulmonary tuberculosis, affected lobe 58% and unaffected lobe 61%). Pleural fluid, obtained by thoracocentesis, was heparinised and subjected to cytological and bacteriological examination. Pleural biopsy samples obtained with an Abram's needle were examined histologically and cultured. Peripheral blood was obtained by venepuncture immediately after bronchoscopy or thoracocentesis and heparinised.
PREPARATION AND ANALYSIS OF CELLS
Lavage and pleural fluid were kept on ice, strained through gauze, spun down and the resultant cell pellet washed three times with RPMI-1640 and resuspended in RPMI containing 10% fetal calf serum. Total cell counts were performed in a haemocytometer and differential counts from May-Grunewald-Giemsa stained cytocentrifuge preparations of I05 cells.
Mononuclear cell preparations were made from lavage fluid, pleural fluid or peripheral blood by Ficoll-Hypaque centrifugation,"8 and lymphocytes separated from monocytes! macrophages by adherence on to plastic petri dishes for 1-2 hours followed by passage through nylon wool columns. ' Clinical assessment was repeated at monthly intervals for 6 months after initiation of antituberculous treatment. Studies of lavage T cell numbers and subsets were repeated on five patients with miliary tuberculosis after eight weeks of antituberculous treatment once radiographic clearing had begun. Repeat studies of blood T cell numbers and subsets were performed at four, eight, and twelve weeks on these five subjects, and in a further five patients with miliary tuberculosis, five with localised pulmonary tuberculosis and five with pleural disease. These subgroups were similar to and representative of the original groups.
NORMAL VALUES
Normal values for lavage results were obtained from seven normal control subjects and those for T cell subsets in peripheral blood from 12 normal control subjects with a mean age of 33-4 (8 9) years. Seven were males, five (42%) were smokers, ten were of mixed race and two were black. There was no significant difference between the controls and-patients with respect to any of the above. The normal values quoted for other tests are those validated and accepted in our hospital and medical school laboratory.
ANALYSIS
All data unless stated to the contrary are presented as mean (SD (1 21 (0 43) ).
LYMPHOCYTE NUMBERS AND SUBSETS DURING RECOVERY
Total lymphocyte numbers in peripheral blood in miliary tuberculosis did not change significantly during the first 12 weeks oftreatment, remaining in the low normal range, although the proportion of CD4 cells increased (table 3) . By contrast, in localised pulmonary tuberculosis and pleural disease, lymphocyte numbers increased from 1 14 (0 44) to 1 66 (061) x 109/l (p < O01) in the first four weeks, without a significant change in subsets.
The proportion and absolute numbers of lymphocytes in bronchoalveolar lavage rose strikingly by eight weeks owing to an increase in CD4 cells.
RADIOGRAPHIC RESOLUTION
Radiographic resolution occurred most rapidly in patients with tuberculous pleural effusions (by 8 7 (6) weeks) and was similar for localised pulmonary (17-8 (5 8) weeks) and miliary tuberculosis (17-6 (7 8) weeks). In patients with miliary tuberculosis there was a significant linear correlation between radiographic recovery time and total lymphocyte numbers (r = 0 55; p < 0-05), percentage of lymphocytes (r = 0-66; p < 0 01) and, most notably, the CD8 lymphocyte number (r = 0 74; p < 0-01) in lavage fluid. The higher the initial CD8 lymphocyte numbers in lavage fluid, the longer it took for the chest radiograph to improve.
Discussion
An increased number of lymphocytes is a feature of the histopathology of pulmonary tuberculosis, and was therefore an expected finding in the bronchoalveolar lavage fluid of such patients. Contrary to expectations, however, they were elevated in only 55% of patients with local pulmonary tuberculosis and in 60% of those with miliary disease. The variable yield of lymphocytes probably reflects the individual variation in inflammatory response to mycobacterial infection. A second observation was that there was a greater increase in CD8 T lymphocytes than in the CD4 lymphocytes usually considered central to antimycobacterial defences.`5 This change was also in the peripheral blood in radiologically normal lobes in patients with non-cavitatory localised disease. Differences in the lung lymphocyte subpopulation in different clinical forms of tuberculosis were quantitative only. The changes in pleural tuberculosis, namely mild peripheral blood lymphopenia and a low CD4: 8 ratio, in association with a marked pleural lymphocytosis, have been described previously.7 An interesting finding in the current study is the differing responses in the pleura and lung. In one patient with both miliary tuberculosis and a pleural effusion, the pleural fluid lymphocyte CD4: 8 ratio was 4-3 (representing the expected excess of CD4 cells) while a marked CD8 lymphocyte excess (CD4: 8 = 1 1) was noted in the lavage fluid. The reason for this difference in T cell subsets in the different compartments is not clear. It is possible that there are differences in the accessory cell function of pleural macrophages20 or that a brief and spontaneously remitting CD8 phase occurs during the early stage of pleural infection, before the CD4 cell proliferation that is associated with marked pleural exudates, and in the lung in miliary disease during successful treatment.
It is relevant to ask what factors determine the intensity of lymphocyte response in local and miliary tuberculosis. In the latter, no relationship with profusion of chest radiographic abnormality, duration of symptoms and measures of nutrition was observed. Dhand et all5 have shown a relative increase in total cell and lymphocyte counts in poorly nourished patients with local disease, especially when extensive. Increased T suppressor cells and a lower T helper to suppressor ratio have been observed in malnutrition2 22and with advanced age.23 This shift, however, is usually associated with reduced T lymphocyte numbers. A heavier load of infecting organisms is an alternative explanation and, as this was not measured in our study, remains a possibility. A switch to functionally suppressive T cell proliferation with increased dose of mycobacteria has been observed in experimental animals, but total cell numbers did not increase greatly. 24 Previous studies looking at the pattern of lymphocyte responses during treatment have been confined to peripheral blood. Our patients with sputum negative localised pulmonary and pleural disease showed a lymphopenia at presentation, which resolved on treatment, as was seen with Onwubalili and Scott with sputum positive localised pulmonary tuberculosis. 25 
